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Notices of Public Information contain corrections that agencies wish to make to their notices of rulemaking; miscellaneous rule-

making information that does not fit into any other category of notice; and other types of information required by statute to be pub-

lished in the Register. Because of the variety of material that is contained in a Notice of Public Information, the Office of the

Secretary of State has not established a specific format for these notices.

�OTICE OF PUBLIC I�FORMATIO�

DEPARTME�T OF E�VIRO�ME�TAL QUALITY

WATER QUALITY CO�TROL

[M12-331]

1. A.R.S. Title and its heading: 49, The Environment
A.R.S. Chapter and its heading: 2, Water Quality Control
A.R.S. Article and its heading: 2.1, Total Maximum Daily Loads
Section: A.R.S. § 49-234, Total maximum daily loads; implementation plans

2. The public information relating to the listed statute: 
Pursuant to A.R.S. § 49-234, the Arizona Department of Environmental Quality (Department or ADEQ) is required
to develop a total maximum daily load (TMDL) for navigable waters that are listed as impaired. The purpose of this
notice is to publish the Department’s determinations of total pollutant loadings for TMDLs for the Gila River
(Reaches 15040005-022, 15040002-004) that the Department intends to submit to the Regional Administrator for
Region 9, U.S. Environmental Protection Agency (EPA) for approval.

Public notice of the opportunity for public comment on the draft “Gila River Total Maximum Daily Loads for Sus-
pended Sediment Concentration” was published in The Eastern Arizona Courier and The Copper Era, newspapers of
general circulation in the affected area, on January 12, 2011. The public comment period ended on February 11, 2011.

3. Total Maximum Daily Loads (TMDLs) 
A. TMDL Process 

A TMDL represents the total load of a pollutant that can be assimilated by a waterbody on a daily basis and still meet
the applicable water quality standard. The TMDL can be expressed as the total mass or quantity of a pollutant that can
enter the waterbody within a unit of time. In most cases, the TMDL determines the allowable concentration or density
of a pollutant in units per day and divides it among the various contributors in the watershed as wasteload (i.e., point
source discharge) and load (i.e., nonpoint source) allocations. The TMDL must also account for natural background
sources and provide a margin of safety.

In Arizona, as in other states, changes in standards or the establishment of site-specific standards are the result of
ongoing science-based investigations or changes in toxicity criteria from EPA. Changes in designated uses and stan-
dards are part of the surface water standards triennial review process and are subject to public review. Standards are
not changed simply to bring the waterbody into compliance, but are based on sound science that includes evaluation
of the risk of impact to humans or aquatic and wildlife communities. Existing uses of the waterbody and natural con-
ditions are considered when standards for specific water segments are established.

These TMDLs meet or exceed the following EPA Region 9 criteria for approval:

Plan to meet State Surface Water Quality Standards: The TMDLs include a study and a plan for the specific pol-
lutants that must be addressed to ensure that applicable water quality standards are attained. 

Describe quantified water quality goals, targets, or endpoints: The TMDL must establish numeric endpoints for
the water quality standards, including beneficial uses to be protected, as a result of implementing the TMDLs. This
often requires an interpretation that clearly describes the linkage(s) between factors impacting water quality stan-
dards. 

Analyze/account for all sources of pollutants: All significant pollutant sources are described, including the location
and the magnitude of sources where data is available. 

Identify pollution reduction goals: The TMDL plan includes pollutant reduction targets for all point and nonpoint
sources of pollution. 

Describe the linkage between water quality endpoints and pollutants of concern: The TMDLs must explain the
relationship between the numeric targets and the pollutants of concern and determine whether the recommended pol-
lutant load allocations exceed the loading capacity of the receiving water. 

Develop margin of safety that considers uncertainties, seasonal variations, and critical conditions: The TMDLs
must describe how any uncertainties regarding the ability of the plan to meet water quality standards have been
addressed. The plan must consider these issues in its recommended pollution reduction targets. 
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Provide implementation recommendations for pollutant reduction actions and a monitoring plan: The TMDLs
should provide a specific process and schedule for achieving pollutant reduction targets. A monitoring plan should
also be included, especially where management actions will be phased in over time and to assess the validity of the
pollutant reduction goals. 

Include an appropriate level of public involvement in the TMDL process: This is usually met by publishing pub-
lic notice of the TMDLs in a newspaper of general circulation in the area affected by the study, circulating the
TMDLs for public comment, and holding public meetings in local communities. Public involvement must be docu-
mented in the state’s TMDL submittal to EPA Region 9. 

In addition, these TMDLs comply with the public notification requirements of A.R.S. Title 49, Chapter 2, Arti-
cle 2.1: Publication of these TMDLs in the A.A.R. is required per Arizona Revised Statute, Title 49, Chapter 2, Arti-
cle 2.1 prior to submission of the TMDL to EPA. The Department shall: 

1. Prepare a draft estimate of the total amount of each pollutant that causes impairment from all sources that may be
added to a navigable water while still allowing the navigable water to achieve and maintain applicable surface water
quality standards, and provide public notice and an opportunity for comment in a newspaper of general circulation in
the affected area; 

2. Publish a notice in the A.A.R. (this notice) of the determination of total pollutant loadings that will not result in
impairment, a summary of comments received to the initial TMDL public notice, and the Department’s responses to
the comments;

3. Make reasonable and equitable allocations among TMDL sources, and provide public notice and an opportunity
for comment in a newspaper of general circulation in the affected area; 

4. Publish a notice in the A.A.R. (this notice) of the allocations among contributing sources, along with responses to
any comments received on the draft allocations in a newspaper of general circulation.

Federal law only requires the submittal of the pollutant loadings to EPA for approval. However, the Department con-
siders the pollutant loadings and the draft allocations to be integrally related and that they should be presented
together to afford the public a complete understanding of the issues, outcomes and recommendations of the TMDL
analysis. For that reason, the Department has combined the loadings and allocations in this publication in the A.A.R. 

B. TMDL for the Gila Rive Reaches 15040005-022 and 15040002-004

EXECUTIVE SUMMARY

Reach 15040005-022 (Gila River – Yuma Wash to Bonita Creek) and Reach 15040002-004 (Gila River – Bitter
Creek to New Mexico State Line) are listed on Arizona’s 303(d) list of impaired waters for suspended sediment con-
centration exceedances. Reach 15040005-022 was originally listed for turbidity violations in 1990. With Arizona’s
repeal of its turbidity standard and the adoption of a suspended sediment concentration (SSC) standard in 2002, EPA
overfiled on Reach 15040005-022 in 2004, asserting that violations of Arizona’s narrative bottom deposits standard
had occurred. Subsequently, EPA overfiled on Reach 15040005-022 specifically for suspended sediment concentra-
tion in 2009 based on data in Arizona’s 2006/2008 305(b) report and additional USGS data that became available
after the report was published. Reach 15040002-004 was listed in 2006 for violations of the SSC standard. This
TMDL was undertaken in late 2006 for both reaches to establish allocations for attainment of Arizona’s water quality
standard. 

Sampling undertaken in 2007, together with previous ADEQ ambient monitoring data and historic USGS flow his-
tory and sediment data, comprised the data set from which allocations were drafted and reductions were calculated.
TMDL sampling covered all parts of the annual hydrograph at a number of sampling locations intended to isolate
perennial tributary contributions and contributions from reach subwatersheds and the State of New Mexico. Base
flow data and storm flow data for both winter storms and summer monsoons were sampled to obtain a comprehensive
picture of the critical conditions affecting sediment loads in the watershed.

Arizona’s 2003 water quality standard for SSC, the standard under which the TMDLs were drafted, explicitly states
that only data “at or near baseflow” and excluding data “during or soon after a precipitation event” can be used for
consideration of impairments. In 2009, Arizona adopted a new SSC standard based on median set values instead of
geomean set values and stating that SSC data collected during or within 48 hours of a local storm event could not be
used to determine a median value in the minimum set of four samples necessary to evaluate standard attainment. Data
was screened by flow history at USGS gauges for selection of sediment data that met the terms of the 2003 standard.
Data was subsequently analyzed using flow and load duration curves paired with supplemental model runs of a GIS-
based Revised Universal Soil Loss Equation (RUSLE) model. Allocations and load reductions were parsed out into
five categories of flow conditions representing the entire range of flows from high flows to historic low flows and
summarized in tabular form. Because the geometric mean as used in Arizona’s standard is not a conservative value in
a mass-balance analysis, data sets for subwatershed analyses of contributions were also calculated as arithmetic
means and reductions. The arithmetic means, amenable to allocation and proration, are the numbers on which indi-
vidual subwatershed reductions are presented. Cumulative geomean reductions are presented for each impaired
watershed as a whole.

Results show that extensive reductions are called for in many locations and for many flow categories within the
watershed. The Gila River at the New Mexico State Line is already in non-attainment with Arizona water quality
standards, with needed mean reductions ranging from 74% to 84% (average 79% reduction). Additional loading
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occurs in the Bitter Creek subwatershed below Duncan. Data points to heavy sediment loading in the Yuma Wash to
Bitter Creek subwatershed, with needed reductions ranging from 90% to 98% (average 95.4%). The San Francisco
River is also a large sediment loading contributor, with reductions needed in three of five flow categories averaging
65.9% for the three. Eagle Creek and Bonita Creek had limited data from which to calculate reductions and draw
inferences, but where data existed, both tributaries were within their respective loading limits, though the RUSLE
model showed erosion susceptibility of the Eagle Creek watershed. Cumulatively, Reach 15040005-022 meets load-
ing requirements in the two lowest flow categories, and requires reductions for the three highest categories ranging
from 45.9% to 95.1% in a geomean analysis. Reach 15040002-004, as a subwatershed nested within Reach
15040005-022’s larger watershed, is required to meet a more stringent prorated load from Reach 15040005-022’s
requirements in four of the five flow categories. These more stringent requirements, not derived from a direct load
duration application to Reach 15040002-004, were adopted to ensure that Reach 022 downstream would meet its
TMDL. For the fifth (low flow) category, a more stringent number was required by using the direct load duration
analysis for Reach 004 itself; this number was adopted as the load allocation for Reach 004. For Reach 15040002-
004, implicit margins of safety were used for the four flow categories prorated from Reach 022, whereas an explicit
MOS was adopted for the fifth flow category. Reach 004 cumulative reductions required in the geomean analysis range
from 0.7% to 89.3% in the two categories where quantification of loads can be preformed with confidence. One category
for dry conditions met its TMDL target. Two of the remaining categories had insufficient data to determine attainment.

TMDL CALCULATIONS

The TMDL calculations are based on flow and concentration data analyzed using load duration curves. 

The TMDL or loading capacity and the resulting load reductions necessary to meet the TMDL is determined using
the TMDL equation:

TMDL = ΣWLA + ΣLA + MOS

Where WLA is waste load allocation (point sources), LA is load allocation (nonpoint sources and natural back-
ground), and MOS is a margin of safety. Loading capacity, existing loads, and reductions needed are calculated for
major perennial tributaries and their associated subwatersheds, at the New Mexico state line, and for remaining sub-
watershed areas of the Gila River to the base of the lowest impaired reach exclusive of other subwatershed inclusion.

MARGIN OF SAFETY

Explicit margins of safety of 10% of the total maximum daily load value were adopted for each of the five flow cate-
gories analyzed for Reach 22. These values were fixed by flow category and expressed in terms of kg/day. 

Implicit margins of safety were adopted for Reach 4 in four of the five flow categories in recognition that the alloca-
tion of sediment loads as determined by Reach 22 downstream provided for a sizable protective margin without the
need for any additional explicit MOS. No explicit allocations for an MOS is thus made for the high flow, moist condi-
tion, mid-range and dry conditions flow categories for Reach 4. Implicit margins of safety range from 45.5% to
60.2% for these four categories. For the low flow category, where a direct load calculation for Reach 4 provided more
protection than the allocated Reach 22 value (based upon the state water quality standard and the flow history in the
reach), an explicit margin of safety allocation of 10% is made and included in the TMDL calculations.

Conservative assumptions in the drafting of TMDL values add additional protection in the form of an uncalculated
implicit margin when considered in light of Arizona’s 2009 SSC standard. The TMDL adds an additional implicit
margin of safety to the calculations in its basis on the 2003 geometric mean standard as opposed to the median stan-
dard adopted in January 2009. In all cases considered, the geometric mean value for existing data sets was higher than
the median value for each category of flow analyzed in the impaired reaches. Requiring this higher value to conform
to the same numeric total maximum daily load target ensures that the 2009 standard recently adopted will be attained
with an MOS greater than those explicitly called out in this document.

WASTE LOAD ALLOCATIONS

AZPDES/ PDES Permits

An AZPDES permit for the Alpine wastewater treatment plant (WWTP) near Alpine, Arizona in Apache County sets
a monthly limit of 13.04 kg/day and a weekly limit of 18.84 kg/day for total suspended solids. This allocation was not
factored into TMDL waste load allocation calculations because of the existence of a dam at Luna Lake immediately
downstream, which effectively disrupts hydrologic continuity and prevents TSS loads from being assimilated with
loads from the rest of the San Francisco River.

Two additional NPDES permits are reported within the watershed in New Mexico: the Reserve WWTP (Permit ID
NM0024163), with monthly TSS mass limits of 19 lbs per day (monthly limit) and 28 lbs per day (seven day limit),
and the New Mexico Game and Fish Hatchery at Glenwood, New Mexico (Permit ID NM0030163), with a daily TSS
mass average of 166 lbs per day and a daily TSS maximum of 249 lbs per day. As they are beyond the scope of Ari-
zona’s jurisdiction, all New Mexico point source contributions will be subsumed into a general load allocation for the
state of New Mexico.

There are no other AZPDES permits addressing discharges where TSS or SSC are constituents of concern in Graham
or Greenlee counties above the Yuma Wash-Gila River confluence, no municipal separate storm sewer systems, and
no Superfund sites within the delineated watershed in Arizona. 

MSGP and CGP General Permits
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The purpose of Arizona’s multi-sector general permit (MSGP) and construction general permit (CGP) is to protect the
quality and beneficial uses of Arizona's surface water resources from pollution in stormwater runoff resulting from
mining, non-mining, and construction operations and activities. Under the Clean Water Act and Arizona Revised
Statutes, it is illegal to have a point source discharge of pollutants that is not authorized by a permit, including storm-
water runoff from industrial or construction sites to a water of the United States. To protect water quality, general per-
mits require operators to plan and implement appropriate pollution prevention and control practices for stormwater
runoff, including the implementation and maintenance of stormwater control measures that directly result in loading
reductions of sediment.

Under Arizona’s general stormwater permits, permittees are required to control discharges from the facility as neces-
sary to not cause or contribute to an exceedance of an applicable water quality standard.  This requirement forms the
basis for the WLA explained below for existing and future permittees covered under the Non-Mining MSGP, Mining
MSGP and Construction General Permits.

Permittees may meet the terms of the WLA in one of the following ways:

• The SSC numeric standard (80 mg/l) may be met as a concentration-based wasteload allocation for discharges
occurring more than 48 hours after the latest local storm event from each of the individual stormwater outfalls or
other points of discharge as identified in the permittee’s approved SWPPP or 

• Permittees can demonstrate through implementation of erosion best management practices (BMPs) and monitoring
that discharges of sediment from the permitted outfalls occurring more than 48 hours after the latest local storm event
are not causing or contributing to exceedances of the SSC water quality standard in a downstream receiving water
with the A&Ww designated use.

The permitting agency may impose additional monitoring or BMP requirements to determine compliance with the
WLA established above. Specific monitoring requirements and BMP requirements will be addressed in SWPPPs to
be reviewed by the ADEQ Stormwater and General Permits Unit, as required in Sections 2.2.2 and 3.1.1 of the 2010
ADEQ Mineral Industry and Industrial MSGPs.

LOAD ALLOCATIONS

Nonpoint source contributions from the watershed may come from either natural background conditions or anthropo-
genic sources. LAs are calculated by subwatersheds and flow duration categories. Natural background quantification
is also accounted for as a separate proration where explicitly allocated. 

LOAD REDUCTIONS

Load Reductions (LR) are needed when the existing load is larger than the LA calculated using the TMDL equation.
The LR can be calculated by:

LR = Existing load – (LA + Natural background + MOS)

The percent reduction needed is calculated by using:

% Reduction = (LR/Existing Load) * 100

In cases where the LR is negative, no reduction is necessary. These categories are identified as meeting the category
allocation. In instances where the inclusion of the margin MOS causes existing loads to exceed the loading capacity a
reduction in the existing load will still be required.

TMDLs identify the amount of pollutant that can be assimilated by the waterbody and still meet water quality stan-
dards. The pollutant of concern requiring TMDLs for Gila River Reaches 022 and 004 is suspended sediment concen-
tration. In order to calculate the load in kilograms per day (kg/day) from discharge in cubic feet per second (cfs) and
concentrations in milligrams per liter (mg/l), a conversion factor is required:

ft3/sec * mg/l * 28.32L/ft3 * 86,400sec/day * 1 kg/1000 g *1g/1000mg= 2.446 kg/day

The conversion factor of 2.446 was used in the following equation:

Existing Load = Q * [Suspended sediment concentration] * 2.446 kg/day

TABLES

The following tables detail the TMDL targets and reductions necessary for Reaches 15040005-022 and 15040002-
004. Tables 1 and 2 cover Reach 22, while Tables 3 and 4 address Reach 4. 

Table 1 addresses TMDL targets, subwatershed allocations, and a summary of percentage reductions necessary for
the SSC mean value in Reach 22. Table 2 gives a detailed breakdown of existing mean loads and percentage reduc-
tions calculations for each subwatershed analyzed in the Reach 22 analysis. Table 3 addresses TMDL targets, subwa-
tershed allocations, and a summary of percentage reductions necessary for the SSC mean value in Reach 4. Table 4
gives a detailed breakdown of existing SSC loads and percentage reductions calculations for each subwatershed ana-
lyzed in the Reach 4 analysis.

Flows and associated loads and targets are broken out into five categories for each analysis, including high flows (0-
10% flows), moist conditions (10-40% flows), mid-range flows (40-60%), dry conditions (60-90%) and low flows
(>90% flows). 
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Table 1. Reach 15040005-022 Load Allocations and Summary of Reductions 
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Table 2. Load Reduction Calculations, Reach 15040005-022
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Table 3. Reach 15040002-004 Load Allocations and Summary of Reductions
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Table 4. Load Reduction Calculations, Reach 15040002-004



Volume 18, Issue 39 Page 2380 September 28, 2012

Arizona Administrative Register / Secretary of State

�otices of Public Information

SUMMARY OF COMMENTS

Comments were received from Region 9 of the USEPA and Freeport-McMoRan, Incorporated. Below is a summary
of the comments and ADEQ’s responses.

Freeport-McMoran, Incorporated

Freeport-McMoran (FMI) submitted extensive comments running multiple pages, which will not be cited in their
entirety in this summary. Instead, specific points raised or specific perspectives offered by FMI requiring response are
paraphrased, with ADEQ’s response cited in full.

Comment 1. Proposed Wasteload Allocation for the Morenci Mine

A. Allocations are not “reasonable or equitable allocations among sources.” 

It is not entirely clear from FMI’s submitted comment whether the reference to allocations is intended to address load
allocations project-wide, or wasteload allocations specific to potential dischargers. Both will be addressed. 

1. Load Allocations, Project Scale

Please refer to Section 5.2 of the draft TMDL, where discussion concerning allocation development is pre-
sented:”…the approach taken to meet Arizona’s 2003 suspended sediment concentration standard focused upon iso-
lating representative cumulative watershed sediment load contributions at or near the mouth of the major
contributing perennial tributaries, at critical points within the impaired reaches where USGS gauge data was avail-
able, and near the  ew Mexico state line… Loadings were allocated amongst the various tributaries and subwater-
sheds of the Gila River based upon results of runs of the RUSLE model (Figure 3).” Section 6.2 adds additional
context: “In this study, RUSLE was used to determine the respective net sediment production for each of the subwa-
tersheds comprising a component of the entire watershed to the confluence of Yuma Wash. By choosing to focus on
net sediment delivery rates by subwatershed instead of the percentage of total watershed area, focus is placed upon
the subwatersheds particularly subject to erosion problems, where more stringent load reductions are called for.  et
sediment productions were summed and subwatersheds were then assigned a percentage allocation based upon their
percentage of net sediment delivery.” ADEQ believes, therefore, that the load allocations are in fact objective, scien-
tifically justifiable, reasonable, and equitable among sources. 

As presented in the draft TMDL and elsewhere in these responses to comments (see Comment 6), it is environmen-
tally feasible to achieve the allocations. Economic feasibility is also considered reasonable; the vast majority of land
(approximately 75%) within the Gila River watershed is federal or reservation land, and the costs of addressing non-
point source pollution on these lands fall to other parties, including the U.S. Forest Service in the Gila and Apache-
Sitgreaves National Forests and the Bureau of Land Management. New Mexico acreage makes up more than 2/3rds
of watershed area; where federal lands do not exist in the Gila watershed in New Mexico, the state of New Mexico is
responsible for addressing costs. State lands in both New Mexico and Arizona comprise a fair percentage of the
remaining area. In short, any costs incurred in meeting the allocations of this TMDL are distributed widely, and fed-
eral Section 319 grant monies are available to private parties and landowners to assist in defraying costs for voluntar-
ily-implemented measures and projects to improve nonpoint source pollution on a local scale. Technological
feasibility is also well within means, as an extensive set of tested, low-cost, and no to minimal engineering control
best management practices (BMPs) are available for implementation, many of which have been developed and used
successfully by federal land management agencies for years. This knowledge is widely and publicly available. These
points have been addressed in Sections 8.0 to 8.3 of the draft TMDL document.

A summary of voluntary measures and projects within watershed boundaries administered through the Section 319
program for the states of Arizona and New Mexico with modeled load reductions was added to the draft TMDL doc-
ument.

2. Wasteload Allocation, Specific to FMI

As stated by EPA, wasteload allocations (WLAs) shall be “reasonable” and “avoid uncertainties.” These requirements
are met in that FMI is being held to a WLA no more stringent than the current water quality standard, which the 2010
MSGP implicitly requires.

As to FMI’s stated points enumerated in this section:

a. “The Morenci Mine is located distant from the downstream allegedly impaired water in a separate subwatershed”

The Morenci Mine operation occupies an area draining to an interconnected and proximate hydrologic network rela-
tive to the impaired reach at issue (less than twenty linear miles from USGS gauge 09448500 to Chase Creek-San
Francisco River confluence as a point of reference). Gradients on FMI property extending into the San Francisco and
Eagle Creek subwatersheds are comparatively high, thus increasing the probability that persisting run-off will join
one of the perennial tributaries to the Gila. Stormwater discharges from FMI property clearly have the potential to add
to the cumulative sediment load received by the impaired reach via transport by the 5th order Eagle Creek, 6th order
San Francisco River and the 7th order Gila River. 

b.”Results from recent surface water samples from the San Francisco River and Eagle Creek…demonstrate that
[both] meet the applicable SSC standard (i.e. 80 mg/l).”
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ADEQ notes regarding FMI’s reference to recent samples from Eagle Creek and the San Francisco River that this
data comprises a small subset of a longer period of record for data from both streams. When the longer period of
record is considered, SSC exceedances in baseflow and stable elevated flow conditions have been periodically
observed, thus indicating unacceptable contributions to cumulative sediment loads in the impaired reach. Further-
more, RUSLE modeling undertaken in this TMDL analysis strongly demonstrates that both watersheds have high
erosion rates that place them at the top of the subwatersheds analyzed in the project for modeled gross and net sedi-
ment load contributions. Refer to Table 3 in the TMDL document, where the weighted average gross soil erosion (kg/
sq mi/yr), weighted average net sediment delivery (kg/sq mi/yr), and weighted average susceptibility to mass wast-
ing, (normalized scale 1.0-3.0) for both Eagle Creek and the San Francisco River demonstrate high susceptibility to
erosion and consequent sediment loading. It is important to note that RUSLE model results show the “as is” condition
of the watersheds being modeled with the conservation factor incorporated and land cover reflecting existing land use
patterns. The results are thus indicative of currently existing nonpoint source contributions and stressors and are not
considered results free of anthropogenic impacts.

c.”The proposed wasteload allocation is not economically or technologically achievable even in the event of a dis-
charge occurring more than 48 hours after the latest local storm event.” This comment pertains to the “environmen-
tal, economic, and technological feasibility” factor of ARS 49-234(F). All three factors mentioned in the statute are
considered feasible for the implementation of this TMDL. Regarding environmental feasibility, FMI is already
required by the terms of the multi-sector general permit (MSGP) to monitor and implement best management prac-
tices to safeguard water quality in flows resulting from storm events. Arizona water quality standards serve as the
basis of both the WLA and the MSGP. With the TMDL WLA, FMI is being asked only to adhere to Arizona’s SSC
water quality standard in its stormwater discharges. 

FMI is already required to monitor discharges under the MSGP; minimal additional expenses are expected to achieve
compliance with the WLA. If water quality exceedances become apparent for stormwater discharges exceeding 48
hours duration, improvement of best management practices is expected as already required under the MSGP. 

d.”The potential cost does not support the benefit…” This comment pertains to the “cost and benefit” factor in the
wording of ARS 49-234(F). As mentioned above in (c.), little is expected in the way of additional expense to monitor
and improve BMPs, if necessary, that FMI is already obligated to perform as a part of its MSGP. These additional
expenses would be incurred only in the event of a) discharges exceeding 48 hours in duration and b) BMPs already in
place are inadequate to achieve their intended objectives, in which case FMI is obligated by the MSGP to correct or
improve. 

ADEQ will add discussion regarding this issue in the TMDL. ADEQ expects minimal additional costs resulting from
the application of a WLA for two reasons: storms producing runoff for more than 48 hours from sub basins of small
areal extent are relatively rare occurrences, and BMPs already called for by the MSGP should be sufficient to miti-
gate any potential problems.

e. “The discharges would occur only in response to storm events and are already subject to control requirements
under Arizona’s multi-sector general permit that address sediment loading and result in pollutant reductions of sedi-
ment.” The draft TMDL already makes a specific exclusion for discharges that do not exceed 48 hours after local
storm events; flows persisting for longer than that time window are required to meet the criterion established by the
Arizona water quality standard, regardless of the mode of origination. Discharges addressed under the WLA are thus
being held to the same standard applicable to ambient water quality state-wide. The MSGP, while addressing sedi-
ment loading, does not provide for a quantitative benchmark that is necessary for TMDL WLA verification and effec-
tiveness evaluation.

ADEQ is required by the federal TMDL process to determine and grant WLAs for permitted facilities within the
watershed that have the potential to discharge to the hydrologic network where an impairment occurs. FMI’s Storm-
water Pollution Prevention Plan (SWPPP) clearly states that sediment is a pollutant of concern; therefore assignment
of a WLA is reasonable. It is important to state that the WLA serves primarily as a type of authorization allowing for
the presence of constituents of concern in quantities that are consistent with the loading analysis and secondarily as a
regulatory or restrictive agent. As a permittee in the basin with reasonable potential to negatively impact water qual-
ity in the impaired reach, FMI must have a WLA in conjunction with the TMDL; lack of assignment of a WLA would
not allow the Morenci mine to discharge any sediment from its property. 

ADEQ has met its statutory mandate to make reasonable and equitable allocations. Where FMI has pointed out that
supporting elements itemized under ARS 49-234(F) have not been addressed in the draft document, ADEQ has added
the necessary language to the TMDL in keeping with the foregoing discussion. The WLA is no more stringent than
the state water quality standard already requires; FMI is not a “remote …discharger” in relation to the impaired reach;
and there is a reasonable potential for the permitted discharges to affect downstream water quality.

B. Definition of Wasteload Allocation and Geographic Relation to Impaired Water Body 

40 CFR 130.2(h) defines a wasteload allocation (WLA) as follows:

”The portion of a receiving water's loading capacity that is allocated to one of its existing or future point sources of
pollution. …”
ADEQ does not interpret the definition of 40 CFR Section 130.2(h) for a WLA as one that is limited to discharging
directly into an impaired water. There is nothing in the definition requiring that a point source discharge directly to an
impaired segment in order to be assigned a wasteload allocation. Point sources, whether existing or future, can be
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anywhere within an interconnected hydrologic network and need only be assessed as having reasonable potential to
add to the cumulative loading of the receiving water under consideration. In large watersheds with multiple discharg-
ers to the network, but not the impaired reach, if each of the dischargers claimed immunity from the application of
any WLA, it is possible the cumulative effect of those discharges alone could be responsible for exceeding the load-
ing capacity of the impaired water. Numerous examples of TMDLs throughout the nation could be provided of point
source WLAs being applied to dischargers not directly on impaired waters. 

C. Requested approach similar to 2004 Boulder Creek TMDL

Stormwater regulation has evolved since the 2004 Boulder Creek TMDL was written. If written today the Boulder
Creek TMDL would contain language consistent with the draft Gila River TMDL. EPA released a draft 2010 memo-
randum revising portions of a November 2002 memorandum concerning stormwater discharges and their place in a
TMDL context. In the 2010 memorandum, EPA states:

“Section III of the 2002 memorandum affirmed the appropriateness of an iterative adaptive management best man-
agement practice (BMP) approach for improving stormwater management over time as permitting agencies, the reg-
ulated community, and other involved stakeholders gain more experience and knowledge…”

EPA further states in the 2010 memo:

“As stated in the 2002 memorandum, EPA expects TMDL authorities will make separate aggregate allocations to
 PDES-regulated stormwater discharges (in the form of WLAs) and unregulated storm water (in the form of LAs).
EPA also recognized that the available data and information usually are not detailed enough to determine waste load
allocations for  PDES-regulated storm water discharges on an outfall-specific basis.”

The presence of numerous historic digs and waste piles located in Freeport’s identified stormwater basins are cause
for concern; therefore, the application of a wasteload allocation with quantitative and measureable benchmarks is
warranted.

Comment 2. Proposed Wasteload Allocation for Construction General Permits

FMI states “For many of the same reasons set forth above, FMMI is opposed to the imposition of any wasteload allo-
cation on construction general permit activities, especially where such activities may be remote from the actual
impaired segment.” As ADEQ has already addressed these reasons in the previous comment, they will not be revis-
ited here.

It is noted that without specific provision in the TMDL in the form of a WLA, no new CGPs could be authorized or
issued in the watershed of the impaired reach where the potential exists for discharge to enter the hydrologic network
and add to cumulative sediment loading. As future sites and applicants for CGPs cannot be forecast ahead of time, the
provision for CGP WLA coverage must be written and applied broadly within the affected watershed. 

Comment 3. Listing Decision for Reach 15040005-022 is flawed.

In response to FMI’s comments to EPA regarding the listing of Reach 15040005-022 for SSC during EPA’s public
comment period closing September 21, 2009, EPA extensively addressed FMI’s comments regarding the decision in
“Enclosure 1: Responsiveness Summary EPA Decision Concerning Arizona’s 2006-2008 CWA Section 303(d) List”
dated November of 2009. In the document, EPA notes that though it is not bound to follow Arizona’s methodology in
determining whether to over-file on a reach, it has done so in this instance and determined that an impairment exists.
ADEQ concurs with EPA’s determination that the reach is impaired for suspended sediment concentration; ADEQ’s
assessment of data received after Arizona’s 2006-2008 Section 305(b) Water Quality Assessment report was pub-
lished confirms that the reach is impaired.

Though tangentially related, SSC listings are not dependent upon violations of the narrative bottom deposit standard
or upon violations of the narrative biocriteria standard. Conversely, the attainment of one of a set of related water
quality criteria does not mean that the others are attaining by simple association. ADEQ notes that listings for ana-
lytes of concern are mutually exclusive and stand upon their own merits, and that adherence to this principle has been
consistent in the state water quality assessment. ADEQ also notes that in the 2004 and 2006-2008 water quality
assessments, nine reaches state-wide were listed for SSC impairments, including the two that are the subject of these
TMDLs. In none of the other listings were the related narrative standards considered as a basis or as corroborating
information for the SSC listing determination.

Except for a brief period between 2002 and 2004, Reach 15040005-022 has been listed for turbidity, sediment, or
SSC since 1990 and has been on the ADEQ priority list in one form or another since the late 1990s. This TMDL study
was commenced in late 2006. Public presentations were held in 2007 and the spring of 2009.

Comment 4. �umeric SSC standard is flawed as applied to Reach 022 [due to] lack of correlation between vio-
lations of SSC standard and impairment of aquatic life.

The numeric SSC standard was adopted after a statewide triennial review and public review and comment in 2002
and is an accepted water quality standard in the Arizona Administrative Code. The EPA approved ADEQ’s adoption
of its numeric SSC standard in 2002. Water quality standards are applied universally for a given designated use and
are not considered valid for some reaches and flawed for others.

Comments 3 and 7 responses add additional context regarding this comment.

Comment 5. Concerns Regarding �atural Background Sources of Sediment
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A.  atural source contributions are likely the largest and most significant contributors.

Site-specific standards are developed only in cases where it is clearly provable that natural background conditions
alone, absent any human impacts, cause water quality standards to be unattainable. In other words, natural back-
ground conditions preventing attainment of water quality standards must be clearly demonstrated and documented
before a site-specific standard approach is justified. ADEQ’s data collection and assessment of natural background
conditions does not support any conclusion that natural background conditions prevent attainment of the SSC water
quality standard.

B.  atural Background Sources of Sediment. From the perspective of protecting the state’s water quality, the primary
objective of conducting a natural background analysis is to minimize anthropogenic impact and secondarily to allow
for as much hydrologic process to operate as can reasonably be accepted consistent with the first objective. The pur-
pose is not, and cannot be, to attempt to maximize the hydrologic process permitted while sacrificing the objective of
minimizing anthropogenic impacts. Selecting natural background sites lower in the Eagle Creek and San Francisco
watersheds would inappropriately bring the analysis of natural background conditions into a region where there are
clearly adverse and cumulatively increasing human impacts (grazing, recreational use, logging, road crossings) and
would not permit any sort of assessment as to whether SSC values were attributable to anthropogenic activities or
truly natural conditions. Additional analysis on soil erosivity characteristics for subwatersheds above natural back-
ground sites as compared to average soil erosivity in the major perennial tributary watersheds confirms ADEQ’s
premise that the natural background subwatershed soil characteristics are representative of the larger watersheds.

FMI cites the use of Eagle Creek and San Francisco River headwaters sites as being inappropriately chosen indicators
of natural background conditions by claiming they are “likely out of the higher natural erosive soil conditions that
naturally exist in the lower portions of the watershed,” yet omits recognition of Bonita Creek’s use in determination
of natural background conditions. Bonita Creek shares many characteristics with the Gila River in the vicinity. Sites
selected for natural background use on Bonita were at or relatively near the mouth of the creek. Gradient, ecosystem,
riparian community, soil types, and geologic units in the area are similar to the nearby Gila River. Bonita Creek is rec-
ognized as an Outstanding Arizona Water, with grazing being excluded from the lower reaches, and human access
limited along the river channel for a number of years. It is a prime example of the conditions ADEQ seeks in trying to
determine natural background conditions. The averages of natural background suspended sediment concentrations
relative to the standard value of 80 mg/l attributable to Bonita Creek (8.47%) did not differ appreciably from the aver-
ages for Eagle Creek (8.28%) and San Francisco River sites (9.89%). This similarity suggests that the sites were
appropriately chosen. 

FMI indicates that selection of the sampling sites ignores the contribution of sediment from large ephemeral drain-
ages. Ephemeral watershed total sediment loading of the Gila River system is likely occurring in storm events, and
these processes are probably exacerbating the Gila’s suspended sediment problem. However, ephemeral watersheds
suspected of contributing the most to exacerbating the problem are themselves prime examples of improper land
management and the adverse effects of human activities the TMDL is designed to address. Therefore they are not
suitable for natural background consideration. Examples of human activities suspected of exacerbating sedimentation
in ephemeral drainages include agricultural overland flow diversions creating channelization and the inception of
head cutting near the Gila, compounded by Arizona Highway 75 construction and unregulated grazing above this
highway near Duncan. Many of these activities have been ongoing or in place for a number of generations. They can
in no way be considered as representative of natural background conditions. 

C. Regarding meeting the requirements of TMDL Statute § 49-234 (D). The TMDL statute provides that “ADEQ shall
propose a draft estimate of the total amount of each pollutant that causes impairment from all sources and that may be
added to the navigable water while still allowing the navigable water to achieve and maintain applicable surface
water quality standards” and “shall determine draft allocations among the contributing sources that are sufficient to
achieve the total loadings.” These requirements are met and the estimates are presented in Tables 8, 9, 10, and 11 of
the draft TMDL. Not only were loading and total load reductions calculated considering the contributions from major
subwatersheds (sources), they were further analyzed and classed according to the flow classes implicated for SSC
exceedances. RUSLE modeling was used in support of this approach (TMDL Table 3). 

FMI has quoted several excerpts of narrative language from the draft TMDL as supporting evidence that natural
background conditions have not been accurately characterized. Below is ADEQ’s explanation of these statements in
the context of the document.

1. “Many desert streams exhibit sand-dominated substrates and habitat as a natural condition…”

This citation was drawn from a discussion of erosion and sedimentation as a contributing factor to nonpoint source
loading. FMI’s citing of the following statement that “Friable soils and sparse vegetative cover in open desert area
contribute to relatively high natural levels of sediment loading” [emphasis added] does not assist them in supporting
their contention. ADEQ did not state that these factors caused relatively high levels of natural sediment loading. The
language is intended to honestly acknowledge once again that there is susceptibility in the soils and land cover to ero-
sive processes relative to other landscapes where soils have more organic content and protection, such as grasslands,
forests, or pasture/meadows. Historic land use practices within the watershed have exacerbated the susceptibility of
naturally friable soils to erode.

2. “Given the low sediment delivery rates and the long distances the streams in the project study are traveling, it is
concluded that a significant portion of the sediment contributing to exceedances of the state water quality standard is
attributable to this hydrologic process…”
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FMI’s citation was drawn from a subsection in the “Summary of Nonpoint Sources” section discussing channel stor-
age as a hydrologic function likely to contribute to slow recovery of the Gila River system. While channel storage is
a natural process present to some degree in all streams, whether impaired or unimpaired, the degree to which channel
storage degrades water quality or retards the improvement in water quality conditions is dependent upon the quanti-
ties of sediment stored, the size of the hydrologic network, and most importantly, the nonpoint source contributions
over time that are making deposits into in-channel storage. 

The language cited has been edited to state more clearly that in-channel sediment reservoirs consist of contributions
from both natural source loading and nonpoint source loading, and that the relative percentages of each in the total
sediment load stored in-channel reflect the degree of impairment of the hydrologic system for sediment loading when
state water quality standards are exceeded. As natural background loading has been quantified at a level well below
the standard and in and of itself does not cause exceedances, the SSC exceedances in the impaired reaches are attrib-
uted to the nonpoint source loading component of in-channel storage when in-channel storage is considered. The nat-
ural background research and determination have supplied the information necessary to discriminate between the
relative percentages of natural loading and nonpoint source loading for in-channel storage. 

3. “Semi-arid regions with sparse ground cover….” The statement following this in the TMDL is: “Grazing activities,
where not properly managed, can particularly add to erosion and sedimentation processes along watercourses. This
can occur due to multiple factors [associated with grazing]….” The citation was lifted out of a section specifically
addressing grazing as an identified nonpoint source activity contributing to WQ degradation.

4. “Due to the influence of a number of factors, …natural conditions including the inherent friability of soils, …”

This statement was cited from an enumeration of factors that will prevent rapid improvement in the Gila’s sediment
supply problem. FMI omits citing additional enumerated factors in the same list that do not support their interpreta-
tion, including one that immediately follows the quotation cited:

“Amount of sediment currently stored in the hydrologic system as in-channel storage as the result of over 100 years
of land use activities synergistically operating with natural processes.”[emphasis added]

“Numerous small-scale sediment [nonpoint] loading contributions not easily isolated.” 

“Widespread dispersal of diffuse nonpoint sources.”

D. “Reach 15040005-022 should be delisted for alleged sediment impairment until ADEQ is able to demonstrate that
the removal of all anthropogenic point and non-point sources…would result in attainment of the water quality stan-
dard.”

FMI is asserting that delisting should occur for Reach 022 until ADEQ satisfies the hypothesis that the standard
would not be attained even with the removal of all point and nonpoint anthropogenic sources. Data collected and ana-
lyzed in the preparation of the TMDL indicate that the standard can be achieved and that the exceedances are not due
solely to natural background.

Comment 6. The draft TMDL is not expected to attain standards.

Standard attainment is consistently possible in the higher-order reaches of the Gila River if nonpoint source problem
areas are addressed. While improvement in conditions is expected to be incremental and slow due to a number of fac-
tors, and relies in part on our sister state New Mexico doing its part, the TMDL has been written to attain water qual-
ity standards, with percentage reductions calculated based upon appropriate water-quality targets. However, there is a
great backlog of channel sediment storage from decades of past nonpoint source contributions that can only be
cleared out gradually. Improvements will be seen over time once sediment resupply due to nonpoint source contribu-
tions has ceased or been brought under control and flushing of sediments has occurred.

Comment 7. Interpretation/Implementation of �arrative Bottom Deposit Standard

A. Proper indicators of impairment for SSC.

Directly-measured SSC values, not benthic macroinvertebrate scores, are the proper indicators to determine SSC
related impairments. IBI scores, while supporting evidence of aquatic ecosystem health in some contexts, do not
override quantitative analyses of SSC samples in determining whether SSC impairments exist. As previously men-
tioned (see response to Comment 3), Reach 022 is listed as impaired for SSC. Other related narrative standards play
no role in the determination of impairment for SSC; their utility in assessment and listing protocols is restricted solely
to their respective scopes of inquiry, whether accumulated bottom deposits, or the health of macroinvertebrate com-
munities. The TMDL was written to address SSC exceedances and the load reductions necessary to attain the applica-
ble SSC water quality standard. When considering the SSC standard, directly-measured SSC results are the only
legitimate indicators for assessing impairment for suspended sediment. All other metrics are ancillary in their appli-
cation and interpretations, including IBI scores. 

B. Erroneous conclusion regarding Reach 022 impairment for fish and macroinvertebrates.

Each measure related to a water quality standard, whether narrative or numeric, stands in its own right. Supporting
information in the form of additional supplied metrics was included in this draft to present a more comprehensive pic-
ture of the health of the reach. 

EPA comments
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1.) Time Frame and Future Monitoring:
For the suspended sediment concentration TMDLs the newly approved 2009 suspended sediment concentration stan-
dard will be used to assess attainment of the numeric targets in the TMDLs. Describe what the recommended moni-
toring requirements will be, including the frequency and location of sampling.

Additional discussion has been added regarding follow-up monitoring strategies in significantly more detail for the
…SSC TMDLs, with recommended sites, their locations, land ownership status and recommended sampling frequen-
cies presented. ADEQ has suggested stakeholders use the concentration-based water quality standard as the bench-
mark for evaluation of remediation efforts on a subwatershed scale instead of attempting to incorporate a more
sophisticated load analysis.

2.) Section 8 - Implementation Plan: EPA suggests that a detailed and effective plan be provided in the near future,
and a timeline for completing an implementation plan be included in the TMDLs. Please change the title of this sec-
tion to TMDL Implementation. Also, please clarify the execution of the implementation plan by stakeholders is volun-
tary, not the writing of the implementation plan itself.

The title of Section 8 has been changed as suggested for … the Gila River SSC … TMDLs, and clarification has been
added to Section 8 that the execution of the implementation plan is voluntary. ADEQ notes that Section 8 does consti-
tute the implementation plan for both Gila documents, and additional detail has been added to all TMDLs regarding
implementation and monitoring activities. Language has been added to Section 8.0 to indicate more specifically what
ADEQ’s approach will be in the watershed. This approach is comprised of laying out needed reductions by subwater-
shed and waiting for local stakeholder groups to come forward with detailed proposals for efforts specific to their
subwatersheds, which ADEQ can then assist and offer more detailed direction on. 

3.) Inclusion of dates in the Implementation Plan Section: The dates included in the Healthy Lands initiative and the
description of the Arizona Watershed Improvement Plan (WIP) appears to be outdated.  We suggest adding current
dates to these sections. We also suggest the addition of dates to the public participation section to clarify when meet-
ings took place.

Further research and inquiry has been done as to the status of Arizona’s progress and/or participation in these efforts
since receiving EPA’s comments. The narrative has been updated to reflect this new information as of January 2011.
Dates have been added to the documents as suggested.

4. �ame and address of agency personnel with whom persons may communicate: 
Name: Doug McCarty, Project Hydrologist, TMDL Unit 

Address: Arizona Department of Environmental Quality
 1110 W. Washington Street

Phoenix, AZ 85007 

Telephone: (602) 771-4521

Fax: (602) 771-4528

E-mail: mccarty.doug@azdeq.gov

Copies of the final TMDL may be obtained from the Department by contacting the numbers above. The final TMDL
may also be downloaded from the Department’s web site at: http://www.azdeq.gov/ environ/water/assessment/sta-
tus.html.


